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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1-21. (Canceled) 



1 22. (New): A management system for managing a computer system which 

2 includes a data processor and a storage apparatus coupled to the data processor via a first 

3 network, the data processor and the storage apparatus being coupled to the management system 

4 via a second network, the computer system further including a plurality of allocated from the 

5 storage apparatus, each logical volume belonging to one of a plurality of redundant groups, the 

6 management system comprising: 

7 a storage allocation module that allocates said logical volumes; 

8 a performance information acquisition module that periodically acquires, from 

9 said storage apparatus, latest performance values of each of the logical volumes, said latest 

10 performance values indicating states of said logical volumes; 

1 1 a threshold composing module that determines a threshold performance value 

12 corresponding to each logical volume and maintains a threshold information comprising 

13 threshold performance values of said logical volumes; and 

14 a warning module that selects a logical volume, conducts a comparison of a latest 

15 performance value of said selected logical volume with its corresponding threshold performance 

16 value, and notifies a user of a warning message indicating that said selected logical volume when 

17 its latest performance value deviates from its corresponding threshold performance value, 

18 wherein 

19 said storage allocation module is operable to receive from said user a 

20 request to create a new logical volume, said request including a plurality of hint values 

21 specified according to said Common Information Model (CM) as parameters indicating 
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22 a feature of said new logical volume, said hint values being stored on a per logical 

23 volume basis as allocation management information, 

24 said storage allocation module is further operable to conduct, based on 

25 said allocation management information, a first-step search that searches already created 

26 redundancy groups to detect a redundant group including already created logical volumes 

27 having first predetermined hint values lower than said requested hint values of said new 

28 logical volume, 

29 if said first-step search was successful in detecting a redundancy group, 

30 said storage allocation module determines said redundancy group thus detected as a 

3 1 redundancy group to which said new logical volume is to belong, otherwise, said storage 

32 allocation module conducts, based on said allocation management information, a second- 

33 step search that searches said already created redundancy groups to detect a redundant 

34 group including already created logical volumes having second predetermined hint values 

35 higher than said first predetermined hint values, and 

36 if said second-step search was successful in detecting a redundancy group, 

37 said storage allocation module determines said redundancy group thus detected in said 

38 second-step search as a redundancy group to which said new logical volume is to belong; 

39 otherwise, said storage allocation module selects an arbitrary redundant group to which 

40 said new logical volume is to belong. 

1 23. (New): The management system according to claim 22, wherein said 

2 requested hint values include AccessLatencyHint and AccessBandwidthWeight specified in the 

3 CIM standard. 

1 24. (New): The management system according to claim 23, wherein said 

2 latest performance values of each of said logical volumes are expressed as hint values obtained 

3 by using AccessLatencyHint and AccessBandwidthWeight values, based on a table comprising a 

4 correspondence relationship between said performance values and said hint values, 

5 said warning module selects an already created logical volume of a redundancy 

6 group to which said new logical volume belongs, 
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7 said warning module conducts another comparison that compares a latest 

8 performance values expressed by using AccessLatencyHint and AccessBandwidthWeight values 

9 of said already created logical volume with its corresponding requested hint values, based on 

10 said table and said allocation management information, and 

1 1 if said another comparison indicates that said latest performance values of said 



12 selected logical volume are higher than said corresponding requested hint values thereof, said 

13 warning module notifies said user of a warning message indicating that said selected logical 

14 volume may exert a bad influence on a logical volume of said redundancy group to which said 

1 5 selected logical volume belongs. 



1 25. (New): The management system according to claim 22, wherein said 

2 management system is disposed in said storage apparatus. 

1 26. (New): The management system according to claim 22, wherein said first 

2 network is a storage area network (SAN) and another data processor is further provided, with 

3 said data processor and said another data processor being coupled to said storage apparatus via a 

4 Fibre Channel (FC) switch. 

1 27. (New): The management system according to claim 22, wherein said 

2 second network is a local area network (LAN). 

1 28. (New): A management system for managing a computer system which 

2 includes a data processor and a storage apparatus coupled to said data processor via a first 

3 network, said data processor and said storage apparatus being coupled to said management 

4 system via a second network, said computer system further including a plurality of logical 

5 volumes each thereof belonging to one of a plurality of redundant groups and being allocated in 

6 said storage apparatus, the management system comprising: 

7 a storage allocation module that allocates logical volumes of data to be accessible 

8 by said data processor; 
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9 a performance information acquisition module that periodically acquires, from 

10 said storage apparatus, latest performance values of each of said logical volumes, said latest 

1 1 performance values indicating a state of each of said logical volumes; 

12 a threshold composing module that determines threshold values of said 

13 performance values of each of said logical volumes, a correspondence relationship between said 

14 performance values and said threshold values being stored on a logical volume basis as threshold 

15 information; and 

16 a warning module that selects a logical volume, conducts a comparison of a latest 

17 performance value of said logical volume thus selected with a corresponding threshold value 

1 8 based on said threshold information, and notifies a user of a warning message indicating that said 

19 logical volume thus selected is inappropriate with regard to said corresponding threshold value, 

20 if said comparison indicates that said latest performance value of said logical volume thus 

2 1 selected deviates from said corresponding threshold value, wherein 

22 said storage allocation module receives from said user a request to create a 

23 new logical volume, said request including hint values obtained by using input/output 

24 (I/O) wait time and data transfer bandwidth values as performance values of said new 

25 logical volume, said requested hint values thus received being stored on a per logical 

26 volume basis as allocation management information, 

. 27 said storage allocation module determines, based on said allocation 

28 management information, a redundancy group to which said new logical volume is to 

29 belong, 

30 said threshold composing module expresses said latest performance values 

3 1 of each of said logical volumes by hint values obtained by using I/O wait time and data 

32 transfer bandwidth values, based on a table storing a correspondence relationship 

33 between said performance values and said hint values, 

34 said warning module selects one already created logical volume of said 

35 redundancy group to which said new logical volume belongs, 

36 said warning module conducts another comparison that compares said 

37 latest performance values expressed by said hint values of said logical volume thus 
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38 selected with said corresponding requested hint values of said logical volume thus 

39 selected, based on said table and said allocation management information, and 

40 if said another comparison indicates that said latest performance values of 

41 said selected logical volume are higher than said corresponding requested hint values 

42 thereof, said warning module notifies said user of a warning message indicating that said 

43 selected logical volume may exert a bad influence on a logical volume of said 

44 redundancy group to which said new logical volume belongs. 

1 29. (New): A method for managing a computer system which includes a data 

2 processor and a storage apparatus coupled to said data processor via a first network, with said 

3 data processor and said storage apparatus being coupled to said management system via a second 

4 network, and a plurality of logical volumes each thereof belonging to one of a plurality of 

5 redundant groups and being allocated in said storage apparatus, 

6 wherein said management system comprises: 

7 a storage allocation module that allocates logical volumes of data to be 

8 accessible by said data processor; 

9 a performance information acquisition module that periodically acquires, 

10 from said storage apparatus, latest performance values of each of said logical volumes, 

1 1 said latest performance values indicating a state of each of said logical volumes; and 

1 2 a threshold composing module that determines threshold values of said 

13 performance values of each of said logical volumes, a correspondence relationship 

14 between said performance values and said threshold values being stored on a logical 

15 volume basis as threshold information; and 

16 a warning module that selects a logical volume, conducts a comparison of 

17 a latest performance value of said logical volume thus selected with a corresponding 

1 8 threshold value based on said threshold information, and notifies a user of a warning 

19 message indicating that said logical volume thus selected is inappropriate with regard to 

20 said corresponding threshold value, if said comparison indicates that said latest 
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21 performance value of said logical volume thus selected deviates from said corresponding 

22 threshold value, 

23 the method comprising steps of: 

24 receiving from said user, by said storage allocation module, a request to create a 

25 new logical volume, said request including a plurality of hint values specified by the Common 

26 Information Model (CIM) defined by the Distributed Management Task Force (DMTF) as 

27 parameters indicating a feature of said new logical volume, said requested hint values received 

28 from said user being stored on a logical volume basis as allocation management information; 

29 conducting, by said storage allocation module based on said allocation 

30 management information, a first-step search that searches already created redundancy groups to 

31 detect a redundant group including already created logical volumes having first predetermined 

32 hint values lower than said requested hint values of said new logical volume; 

33 if said first-step search was successful in detecting a redundancy group, 



34 determining, by said storage allocation module, said redundancy group thus detected as a 

35 redundancy group to which said new logical volume is to belong; otherwise, conducting, by said 

36 storage allocation module based on said allocation management information, a second-step 

37 search that searches said already created redundancy groups to detect a redundant group 

38 including already created logical volumes having second predetermined hint values higher than 

39 said first predetermined hint values; and 

40 if said second-step search was successful in detecting a redundancy group, 

41 determining, by said storage allocation module, said redundancy group thus detected in said 

42 second-step search as a redundancy group to which said new logical volume is to belong; 

43 otherwise, selecting, by said storage allocation module, an arbitrary redundant group to which 

44 said new logical volume is to belong. 

1 30. (New): The method according to claim 29, wherein said requested hint 

2 values include AccessLatencyHint and AccessBandwidthWeight specified by CM. 
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1 31. (New): The method according to claim 30, wherein 

2 said threshold composing module expresses said latest performance values of 

3 each of said logical volumes by hint values obtained by using AccessLatencyHint and 

4 AccessBandwidth Weight values, based on a table storing a correspondence relationship between 

5 said performance values and said hint values, said method further comprising steps of: 

6 selecting, by said warning module, one already created logical volume of said 

7 redundancy group to which said new logical volume belongs, 

8 conducting, by said warning module, another comparison that compares said 

9 latest performance values expressed by using AccessLatencyHint and AccessBandwidthWeight 

10 values of said logical volume thus selected with said corresponding requested hint values of said 

1 1 logical volume thus selected, based on said table and said allocation management information, 

12 and 

13 if said another comparison indicates that said latest performance values of said 

14 selected logical volume are higher than said corresponding requested hint values thereof, 

15 notifying, by said warning module notifies, said user of a warning message indicating that said 

16 selected logical volume may exert a bad influence on a logical volume of said redundancy group 

17 to which said new logical volume belongs. 

1 32. (New): The method according to claim 29, wherein said management 

2 system is disposed in said storage apparatus. 

1 33. (New): The method according to claim 29, wherein said first network is a 

2 storage area network (SAN) and another data processor is further provided, with said data 

3 processor and said another data processor being coupled to said storage apparatus via a Fibre 

4 Channel (FC) switch. 

1 34. (New): The method according to claim 29, wherein said second network 

2 is a local area network (LAN). 
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1 35. (New): A method for managing a computer system which includes a data 

2 processor and a storage apparatus coupled to said data processor via a first network, with said 

3 data processor and said storage apparatus being coupled to said management system via a second 

4 network, and a plurality of logical volumes each thereof belonging to one of a plurality of 

5 redundant groups and being allocated in said storage apparatus, wherein said management 

6 system comprises: 

7 a storage allocation module that allocates logical volumes of data to be 

8 accessible by said data processor; 

9 a performance information acquisition module that periodically acquires, 

10 from said storage apparatus, latest performance values of each of said logical volumes, 

1 1 said latest performance values indicating a state of each of said logical volumes; and 

12 a threshold composing module that determines threshold values of said 

1 3 performance values of each of said logical volumes, a correspondence relationship 

14 between said performance values and said threshold values being stored on a logical 

1 5 volume basis as threshold information; and 

16 a warning module that selects a logical volume, conducts a comparison of 

17 a latest performance value of said logical volume thus selected with a corresponding 

18 threshold value based on said threshold information, and notifies a user of a warning 

19 message indicating that said logical volume thus selected is inappropriate with regard to 

20 said corresponding threshold value, if said comparison indicates that said latest 

21 performance value of said logical volume thus selected deviates from said corresponding 

22 threshold value, 

23 the method comprising steps of: 

24 receiving, by said storage allocation module, from said user a request to create a 

25 new logical volume, said request including hint values obtained by using I/O wait time and data 

26 transfer bandwidth values as performance values of said new logical volume, said requested hint 

27 values thus received being stored on a logical volume basis as allocation management 

28 information; 
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29 determining,, by said storage allocation module, based on said allocation 

30 management information, a redundancy group to which said new logical volume is to belong; 

3 1 expressing, by said threshold composing module, said latest performance values 

32 of each of said logical volumes by hint values obtained by using I/O wait time and data transfer 

33 bandwidth values, based on a table storing a correspondence relationship between said 

34 performance values and said hint values; 

35 selecting, by said warning module, one already created logical volume of said 

36 redundancy group to which said new logical volume belongs; 

37 conducting, by said warning module, another comparison that compares said 

38 latest performance values expressed by said hint values of said logical volume thus selected with 

39 said corresponding requested hint values of said logical volume thus selected, based on said table 

40 and said allocation management information, and 

41 if said another comparison indicates that said latest performance values of said 



42 selected logical volume are higher than said corresponding requested hint values thereof, 

43 notifying, by said warning module, said user of a warning message indicating that said selected 

44 logical volume may exert a bad influence on a logical volume of said redundancy group to which 

45 said new logical volume belongs. 

1 36. (New): A computer readable storage medium having a computer program 

2 for a computer system which includes a data processor and a storage apparatus coupled to said 

3 data processor via a first network, with said data processor and said storage apparatus being 

4 coupled to said management system via a second network, and a plurality of logical volumes 

5 each thereof belonging to one of a plurality of redundant groups and being allocated in said 

6 storage apparatus, wherein said management system comprises: 



7 a storage allocation module that allocates logical volumes of data to be 

8 accessible by said data processor; 

9 a performance information acquisition module that periodically acquires, 

10 from said storage apparatus, latest performance values of each of said logical volumes, 

1 1 said latest performance values indicating a state of each of said logical volumes; and 
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12 a threshold composing module that determines threshold values of said 

13 performance values of each of said logical volumes, a correspondence relationship 

14 between said performance values and said threshold values being stored on a logical 

1 5 volume basis as threshold information; and 

16 a warning module that selects a logical volume, conducts a comparison of 

17 a latest performance value of said logical volume thus selected with a corresponding 

1 8 threshold value based on said threshold information, and notifies a user of a warning 

19 message indicating that said logical volume thus selected is inappropriate with regard to 

20 said corresponding threshold value, if said comparison indicates that said latest 

21 performance value of said logical volume thus selected deviates from said corresponding 

22 threshold value, 

23 the computer program comprising: 

24 codes for said storage allocation module to receive, from said user, a request to 

25 create a new logical volume, said request including a plurality of hint values specified by 

26 Common Information Model (CIM) defined by Distributed Management Task Force (DMTF) as 

27 parameters indicating a feature of said new logical volume, said requested hint values received 

28 from said user being stored on a logical volume basis as allocation management information; 

29 codes for said storage allocation module to conduct, based on said allocation 

30 management information, a first-step search that searches already created redundancy groups to 

31 detect a redundant group including already created logical volumes having first predetermined 

32 hint values lower than said requested hint values of said new logical volume; 

33 codes for said storage allocation module, if said first-step search was successful in 



34 detecting a redundancy group, to determine said redundancy group thus detected as a redundancy 

35 group to which said new logical volume is to belong; otherwise, to conduct, based on said 

36 allocation management information, a second-step search that searches said already created 

37 redundancy groups to detect a redundant group including already created logical volumes having 

38 second predetermined hint values higher than said first predetermined hint values; and 

39 codes for said storage allocation module, if said second-step search was 

40 successful in detecting a redundancy group, to determine said redundancy group thus detected in 
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41 said second-step search as a redundancy group to which said new logical volume is to belong; 

42 otherwise, to select an arbitrary redundant group to which said new logical volume is to belong. 
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